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© A power amplifier used in a mobile radio appara- 
tus operated selectively in an analog mode and a 
digital mode comprises an amplifying circuit (33) for 
saturation-amplifying and linear-amplifying a speech 



signal and a switch (20) for selectively switching the 
amplifying circuit to a saturation amplification and a 
linear amplification in accordance with the analog 
mode and the digital mode. 
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The present invention relates to a power am- 
plifier applied to a dual mode mobile radio appara- 
tus and to a mobile radio apparatus with the power 
amplifier. 

In mobile radio communication systems such 
as a cellular telephone system, a portable tele- 
phone system, and a cordless telephone system, 
an analog communication system is conventionally 
applied in consideration of wave environment, cir- 
cuit size, frequency utilization efficiency, and the 
like. In recent years, however, a shift from the 
analog communication system to a digital commu- 
nication system has been examined. When the 
shift from the analog communication system to the 
digital communication system is to be performed, 
in a transition period of the shift, it is expected that 
a system (which employs a dual mode radio com- 
munication system) including analog and digital 
communication systems is used for convenience to 
a user of a conventional analog communication 
system. 

In a digital communication system, a linear 
modulation system, e.g., a quadrature amplitude 
modulation system, having a high frequency- 
utilization-efficiency, has received a great deal of 
attention. 

In an analog communication system, a non- 
linear modulation system such as a narrow band 
FM system is generally employed. For this reason, 
in a transmitter of a conventional mobile radio 
apparatus, a saturated amplifier having low current 
consumption and a high power-added-efficiency (a 
ratio of DC power consumption to a radio fre- 
quency output power) is used as a power amplifier.' 
Therefore, when a carrier linear-modulated as de- 
scribed above is amplified by this conventional 
power amplifier, distortion occurs in the carrier due 
to nonlinearity of the power amplifier, and transmis- 
sion characteristic is considerably degraded. 

In order to avoid this disadvantage, it is under- 
stood that a linear amplifier for performing class A 
amplification or class AB amplification is used as 
the power amplifier. In this linear amplifier, both of 
a nonlinear-modulated carrier and a linear-modu- 
lated carrier can be amplified without distortion. 

However, the linear amplifier has high current 
consumption, therefore, low power-added-efficien- 
cy. Since a mobile radio apparatus is often driven 
by a battery, the increase in current consumption 
poses a serious problem. In this case, although 
total current consumption can be reduced by ap- 
plying a time-division multiple access (TDMA) sys- 
tem in a digital communication system, an increase 
in current consumption cannot be easily prevented 
in an analog communication system. 

In order to avoid these various disadvantages, 
it is understood that a saturated amplifier is used 
as a power amplifier and that distortion occurring in 



BM8DOCID: <EP__0482Sa2A2Jj»- 



this saturated amplifier is compensated by adding 
a compensation circuit. However, this addition of 
the compensation circuit increases the circuit size 
and the size of the apparatus. Therefore, a serious 

5 disadvantage, i.e., low portability, occurs in a mo- 
bile radio apparatus. In addition, the compensation 
circuit has various disadvantages such as high 
power consumption, a high cost, and a demand of 
accurate adjustment in manufacturing steps. 

w As described above, according to a conven- 

tional power amplifier, it is difficult to preferably 
amplify both of a nonlinear-modulated carrier and a 
linear-modulated carrier. When both of the 
nonlinear-modulated carrier and the linear-modu- 

75 fated carrier are preferably amplified, the current 
consumption of an apparatus must be increased, or 
the size and cost of the apparatus must be in- 
creased. 

Therefore, the above conventional mobile radio 
20 apparatus to which a power amplifier is applied has 
high current consumption or a large scale and a 
high cost. 

It is an object of the present invention to pro- 
vide a power amplifier which has a simple arrange- 
25 ment and low current consumption and can prefer- 
ably amplify both of a nonlinear-modulated carrier 
and a linear-modulated carrier, and a mobile radio 
apparatus which has low current consumption and 
a small size and can be applied to a dual mode 
30 radio communication system. 

According to the present invention, there is 
provided a power amplifier for selectively perform- 
ing saturation amplification and linear amplification 
in accordance with an operation mode. 
35 According to the present invention, there is 

provided a power amplifier for saturation-amplifying 
and linear-amplifying a transmission carrier in ac- 
cordance with an analog mode and a digital mode 
of a dual mode communication system. 
40 According to the present invention, there is 

provided a mobile radio apparatus including an 
analog modulator for modulating a carrier in accor- 
dance with an analog speech signal, a digital 
modulator for modulating a carrier in accordance 
45 with a digital speech signal, a power amplifier for 
saturation-amplifying an analog-modulated carrier 
and lenear-amplifying a digital-modulated carrier, 
and a control circuit for selecting a saturation am- 
plification and a linear amplification in accordance 
so with an analog mode and a digital mode, compris- 
ing a transmitter for transmitting the speech signal 
to a base station and a receiver for receiving a 
speech signal from the base station. 

This invention can be more fully understood 
55 from the following detailed description when taken 
in conjunction with the accompanying drawings, in 
which: 
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Fig. 1 is a block diagram of a mobile radio 
communication system using a mobile radio ap- 
paratus according to an embodiment of the 
present invention; 

Fig. 2A is a block diagram of a power amplifier 
shown in Fig. 1; 

Fig. 2B is a circuit diagram of the last stage 
transistor circuit in Fig. 2A; 
Fig. 3 is a flow chart showing a processing 
sequence in transmission/reception control of a 
controller shown in Fig. 1; 

Fig. 4 is a graph showing current-voltage char- 
acteristics in a saturation amplifier; 
Fig. 5 is a graph showing current- voltage char- 
acteristics in a linear amplifier; 
Fig. 6 is a circuit diagram showing a power 
amplifier module used in the mobile radio ap- 
paratus in Fig. 1 ; 

Fig. 7 is a circuit diagram for measuring 
input/output characteristics of the power am- 
plifier module; and 

Fig. 8 is a graph showing the input/output char- 
acteristics of the power amplifier module in Fig. 
7. 

An embodiment of the present invention will be 
described below with reference to the accompany- 
ing drawings. 

As shown in Fig. 1, a dual mode mobile radio 
communication system includes a base station 100 
connected to a wire circuit and a mobile radio 
station 200, and selection of an analog mode and a 
digital mode is performed by only the base station 
100 in accordance with a non-busy state of a 
communication channel. Although one base station 
and one mobile station are exemplified in this em- 
bodiment, a plurality of base stations and a plural- 
ity of mobile stations are arranged in a practical 
communication system. 

The mobile radio station 200, i.e., a mobile 
radio set, is divided into a transmission line and a 
reception line. The transmission line is constituted 
by a microphone 1, a base band processor (B.B 
processor) 2, a transmitter 3, a duplexer 4, and an 
antenna 5. 

The transmitter 3 is constituted by an analog 
modulator 31, a digital modulator 32, and a power 
amplifier 33. A speech signal output from the mi- 
crophone 1 and control data output from a control- 
ler 10 are received by the analog modulator 31 
through the base band processor 2, and the analog 
modulator 31 performs non-linear modulation (in 
this embodiment, FM modulation) of a carrier in 
accordance with the speech signal and the control 
data. Similarly, a speech signal output from the 
microphone 1 and control data output from the 
controller 10 are received by the digital modulator 
32 through the base band processor 2. In this case, 
the base band processor 2 performs coding or the 



like of the speech signal output from the micro- 
phone 1 and the control data output from the 
controller 10 to form a coded speech signal and 
coded control data so as to output the signal and 

5 data to the digital modulator 32. The digital 
modulator 32 linear-modulates (in this embodiment, 
quadrature amplitude modulation) the carrier in ac- 
cordance with the coded speech signal and the 
coded control data. 

io The controller 10 alternatively operates the 

analog modulator 31 and the digital modulator 32 in 
accordance with a communication mode as de- 
scribed above and controls the power amplifier 33 
such that an output signal from the analog modula- 

js tor 31 or the digital modulator 32 is amplified to a 
sufficient level enough to perform radio transmis- 
sion. A transmission signal obtained by the trans- 
mitter 3 is supplied from the antenna 5 to a radio 
link through the duplexer 4. 

20 The reception line is constituted by the an- 

tenna 5, the duplexer 4, an analog receiver 6, a 
digital receiver 7, a base band processor {B.B 
processor) 8, and an earphone 9. The antenna 5 
receives a modulated carrier transmitted from the 

25 base station 100 through a radio link and then 
supplies the received signal obtained by this re- 
ception operation to the analog receiver 6 and the 
digital receiver 7 through the duplexer 4. The ana- 
log receiver 6 is constituted by a filter and an 

30 analog demodulator (although not shown) and FM- 
demodulates a received given signal to reproduce 
a speech signal and control data. The analog re- 
ceiver 6 supplies the received signal and control 
data which are reproduced to the B.B processor 8. 

35 The B.B processor 8 supplies the received signal 
and the control data to the earphone 9 and the 
controller 10, respectively. 

The digital receiver 7 is constituted by a filter 
and a digital demodulator (although not shown) and 

40 quadrature-amplitude-modulates a received given 
signal to reproduce a coded speech signal and 
coded control data. The analog receiver 6 and the 
digital receiver 7 are alternately operated by the 
controller 10 in accordance with a communication 

45 mode. The base band processor 8 decodes the 
coded speech signal and the coded control data 
which are reproduced by the digital receiver 7 to 
reproduce a speech signal and control data. The 
base band processor 8 supplies the speech signal 

so and control data to the earphone 9 and the control- 
ler 10, respectively. 

The controller 10 has, e.g., a microcomputer 9, 
as a main control circuit and, in addition to a 
general radio line connection control function, a 

55 function of determining and instructing the opera- 
tion characteristics of the power amplifier 33 in 
accordance with whether a communication mode is 
an analog mode or a digital mode. 
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As shown in Fig. 2A, the power amplifier 33 is 
constituted by a multistage amplifier having a plu- 
rality of transistor amplifier circuits AMP!, AMP2,... 
AMPn. Fig. 2B shows the last stage transistor am- 
plifier circuit. 

According to the last stage transistor amplifier 
circuit in Fig. 2B, an input terminal IN connected to 
the output terminal of a previous transistor circuit is 
connected to the base terminal of a transistor Tr 
through a coupling capacitor C1, a resistor R1, a 
capacitor C2, and a distributed inductor L1 for 
obtaining an impedance matching the previous 
transistor amplifier circuit in relation to a capacitor 
C3. A point PA connected to the coupling capacitor 
C1 and the resistor R1 is grounded through a PIN 
diode D1 and a capacitor C9. A DC bias voltage 
VB having a predetermined potential is applied to 
the point PA through a switch 20 ON/OFF- con- 
trolled by the controller 10 and a choke coil L6. 

A point PB connected to the resistor R1 and 
the capacitor C2 is grounded through a PIN diode 
D2. A point PC connected to the distributed induc- 
tor L1 and the transistor Tr is grounded through the 
capacitor C3. A voltage obtained by dividing the 
DC bias voltage VB by resistors R2 and R3 is 
applied to the point PC through a concentrated 
inductor constituted by a coil L2 and the resistor 
R3. 

A point PD connected to the resistor R2 and 
the resistor R3 is grounded through a diode D4 for 
temperature compensation and a capacitor C4 for 
removing an AC component of the DC bias voltage 
VB. 

A DC bias voltage VC having a predetermined 
value is applied to the collector terminal of the 
transistor Tr through an inductor L3. Note that a 
capacitor C5 is a capacitor for removing an AC 
component from the DC bias voltage VC. The 
collector terminal of the transistor Tr is grounded 
through a capacitor C6. In addition, the collector 
terminal of the transistor Tr is connected to an 
output terminal OUT through an inductor L4, a 
capacitor C7, and an inductor L5. The output termi- 
nal OUT is grounded through a capacitor C8. The 
capacitor C6, the inductor L4, the capacitor C7, the 
inductor L5, and the capacitor C8 constitute a cir- 
cuit for obtaining impedance matching. The emitter 
terminal of the transistor Tr is grounded. 

An operation of the mobile radio apparatus 
arranged as described above will be described 
below in accordance with a control sequence of the 
controller 10. 

First, in a reception stand-by condition, the 
controller 10 repeatedly monitors whether a trans- 
mission operation is performed as shown in steps a 
and b of Fig. 3 and whether reception control data 
is received from the base station 100. 



In this state, if a user operates a transmission 
switch (not shown) to perform a transmission op- 
eration, the flow of the controller 10 advances from 
step a to step c. In step c, the controller 10 forms 
5 transmission control data including various data 
such as the ID number of a transmitter required for 
transmission, and the controller 10 outputs these 
data to the B.B processor 2. The transmission 
control data is transmitted from the antenna 5 to 
w the base station 100 through the receiver 3 and the 
duplexer 4. After the transmission control data is 
transmitted, the controller 10 waits for response 
data from the base station 100 in step d. 

When the response data is transmitted from 
75 the base station 100, this response data is received 
by the antenna 5, the duplexer 4, and the analog 
receiver 6 or the digital receiver 7 and supplied to 
the controller 10. At this time, the flow of the 
controller 10 advances from step d to step f. 
20 In a reception stand-by condition, when recep- 

tion control data is transmitted form the base sta- 
tion 100, the controller 10 receives the control data, 
and the flow of the controller 10 advances from 
step b to step e. In step e, the controller 10 forms 
25 response data corresponding to the reception con- 
trol data and supplies the response data to the 
base station 100 through the duplexer 4 and the 
antenna 5. Thereafter, the flow of the controller 10 
advances to step f. 
30 In step f, the" controller 10 waits for commu- 

nication channel designating data from the base 
station 100. When the communication channel des- 
ignating data is transmitted from the base station 
100 and received by the mobile radio apparatus 
35 200, in step g, the controller 10 determines a mode 
of a designated communication channel in accor- 
dance with the communication channel designating 
data. When the communication channel is a digital 
mode channel, the flow of the controller 10 ad- 
40 vances to step h. In step h, the controller 10 
operates the digital modulator 32 and the digital 
receiver 7 and stops the operations of the analog 
modulator 31 and the analog receiver 6. That is, 
the controller 10 sets the mobile radio apparatus in 
45 a digital mode and turns on the switch 20 (normally 
set in an OFF state) of the power amplifier 33. 
Thereafter, the flow of the controller 10 advances to 
step i. 

When the controller 10 determines that the 
so communication channel is set in an analog mode in 
step g, in step j, the analog modulator 31 and the 
analog receiver 6 are operated, and the operations 
of the digital modulator 32 and the digital receiver 
7 are stopped. That is, the controller 10 sets the 
55 mobile radio apparatus 200 in the analog mode. At 
this time, the switch 20 of the power amplifier 33 is 
set in an OFF state. Thereafter, the flow of the 
controller 10 advances to step i. 
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After the mobile radio apparatus 200 is set in 
the digital mode or the analog mode, in step i, the 
controller 10 performs the well-known speech com- 
munication channel establishing control such as a 
synchronizing operation and a training operation. 
When the speech communication channel is estab- 
lished by this control, the operation of the mobile 
radio apparatus advances to speech communica- 
tion control. 

When the speech communication channel is 
established, speech communication is performed 
between the mobile radio apparatus 200 and a 
called terminal connected to the mobile radio ap- 
paratus 200. That is, a voice uttered by a user is 
converted into a speech signal by the microphone 
1 and radio-transmitted to the base station 100 
through the base band processor 2, the transmitter 
3, the duplexer 4, and the antenna 5. In addition, 
the speech signal is supplied to the called terminal 
connected to the base station 100 through a wire 
line or a radio line. A speech signal output from the 
called terminal is radio- transmitted from the base 
station 100. 

In the mobile radio apparatus 200, the signal 
transmitted from the base station 100 is received 
by the analog receiver 6 or the digital receiver 7 
through the antenna 5 and the duplexer 4. The 
receiver 6 or 7 demodulates the received signal 
and reproduced into a speech signal to be trans- 
mitted to the base band processor 8. A voice 
corresponding to the reproduced speech signal is 
output from the earphone 9. 

In this speech communication state, operations 
of the respective parts of the transmission line will 
be further described. A speech signal output from 
the microphone 1 is input to the base band proces- 
sor 2. The base band processor 2 performs coding 
or the like of the input speech signal to form a 
modulating signal and supplies it to the analog 
modulator 31 or the digital modulator 32. The ana- 
log modulator 31 or the digital modulator 32 is set 
in an ON state in accordance with a communication 
mode of a designated communication channel. 
Therefore, when this communication mode is an 
analog mode, a signal obtained by FM-modulating 
a carrier by the modulating signal in the analog 
modulator 31 is input to the power amplifier 33. In 
a digital mode, a signal obtained by quadrature- 
amplitude-modulating a carrier by the modulating 
signal in the digital modulator 32 is input to the 
power amplifier 33. 

The power amplifier 33 outputs a speech signal 
having a level higher than that of an input signal 
through the output terminal OUT by the amplifying 
operation of the transistor Tr in accordance with the 
input signal input to the input terminal IN. At this 
time, when a digital mode is used, i.e., when the 
input signal is a quadrature amplitude modulated 
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signal, as described above, the switch 20 is turned 
on by the controller 10. Therefore, the DC bias 
voltage VB is superposed on the input signal, and 
the power amplifier 33 performs class A amplifica- 

5 tion or class AB amplification (determined by the 
level of the DC bias voltage VB) shown in Fig. 4, 
i.e., the power amplifier 33 is operated as a linear 
amplifier. In this linear amplification, the input sig- 
nal has a sufficient level and may be distorted. 

w However, since the DC bias voltage VB is applied 
to the PIN diodes D1 and D2, the PIN diodes D1 
and D2 have a relatively low resistance component, 
the input signal is relatively largely attenuated to 
decrease the signal level. Therefore, the input sig- 

75 nal is not distorted. 

.When an analog mode is used, i.e., when an 
input signal is FM-modulated, as described above, 
the switch 20 is turned off by the controller 10. 
Therefore, the DC bias voltage VB is not super- 

20 posed on the input signal, and the power amplifier 
33 performs class C amplification shown in Fig. 5, 
i.e., the power amplifier 33 is operated as a satura- 
tion amplifier. At this time, since the DC bias volt- 
age VB is not applied to the PIN diodes D1 and 

25 D2, the PIN diodes D1 and D2 have a relatively 
high resistance component, and a small amount of 
attenuation occurs in the input signal by the PIN 
diodes D1 and D2. Therefore, the signal having a 
sufficient level is input to the transistor Tr. Thus, 

30 the PIN diodes D1 and D2 constitute an attenuator 
for attenuating an input signal in an attenuation 
amount corresponding to the level (in this case, 
ON/OFF) of a DC bias voltage superposed on the 
input signal. 

35 A transmission signal obtained by performing 

amplification in the power amplifier 33 is radio- 
transmitted from the antenna 5 through the 
duplexer 4. 

As described above, according to this embodi- 

40 ment, the power amplifier 33 can be operated as a 
linear amplifier in a digital mode, and the power 
amplifier 33 can be operated as a saturated am- 
plifier in an analog mode. Therefore, by using the 
power amplifier 33 having a simple arrangement, a 

45 quadrature amplitude modulated signal can be am- 
plified without distortion in the digital mode, and an 
FM-modulated signal can be amplified with a high 
power-added-efficiency in the analog mode. That 
is, both of the quadrature amplitude modulated 

so signal and the FM-modulated signal can be prefer- 
ably amplified without causing an increase in the 
number of circuits, an increase in size, and an 
increase in cost which are caused by adding a 
compensation circuit and the like. 

55 In this embodiment, the bias of the last stage 

transistor amplifier circuit of the power amplifier 33 
is switched. The switched bias is not limited to the 
bias of the last stage transistor amplifier circuit, and 

5 
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a bias switching circuit may be arranged in the 
transistor amplifier circuit previous to the last stage 
one. - • - - . . 

Fig. 6 shows a circuit of a high-frequency pow- 
er amplifier according to another embodiment. Ac- j 
cording to this circuit, a power amplifier is con- 
stituted by three stage transistor amplifier circuits 
41 , 42, and 43. The first and second stage transis- 
tor amplifier circuits 41 and 42 operate as linear 
amplifiers for performing class AB amplification, u 
and the last stage transistor amplifier circuit 43 
operates as a linear amplifier or a saturated am- 
plifier for performing class C amplification in accor- . 
dance with on or off operation of a switch 20. That 
is, when the switch 20 is turned off, the last stage n 
transistor amplifier circuit 43 operates as a linear 
amplifier. When the switch 20 is turned on, the bias 
voltage VB is applied to the base of the transistor 
Tr through the switch 20, resistor R3 and the 
inductor L2, so that the amplifier circuit 43 operates 20 
as a saturated amplifier. 

When the above power amplifier is constituted 
as a module, in order to know whether the power 
amplifier module appropriately operates or not, the 
following examination is performed. 25 

An input signal is supplied to the input terminal 
IN of the power amplifier module shown in Fig. 7, 
and the level of the input signal is changed. At this 
time, an output signal output from the output termi- 
nal OUT of the power amplifier module is mea- 30 
sured. When the output signal is linearly changed 
with respect to a change in input signal as in- 
dicated by a line a of Fig. 8, the power amplifier 
module operates as a linear amplifier. When the 
output signal changes so as to steeply increase 35 
from a given value of the input signal and saturate 
as indicated by a curve b of Fig. 8, the power 
amplifier module operates as a saturated amplifier. 
The linear operation and the saturation operation 
are switched by switching a switching signal sup- 40 
plied to a control terminal to "H" or "L". 

In the above embodiment, although a power 
amplifier is applied to a mobile radio apparatus, the 
power amplifier according to the present invention 
can be applied to other apparatuses than the mo- 45 
bile radio apparatus. 

In the above embodiment, the PIN diodes D1 
and D2 are applied to an attenuating circuit, an- 
other circuit element such as a variable resistor 
may be applied to the attenuating circuit. In addi- 50 
tion, in the above embodiment, although an input 
signal is attenuated by an attenuating circuit con- 
stituted by the PIN diodes D1 and 02 in a linear 
operation, the attenuating circuit may be omitted 
depending on the level of the input signal. 55 



Claims 

1. A power amplifier comprising: 

amplifying circuit means (33) for selec- 
tively saturation-amplifying and linear-am- 
plifying an input signal; and 

means (10, 20) for switching said am- 
plifying circuit means to perform a saturation 
amplification and a linear amplification in ac- 
cordance with a plurality of operation modes. 

2. An amplifier according to claim 1, character- 
ized in that said amplifying circuit means is 
constituted by a plurality of transistor circuits 
(AMP1, AMP2 ... AMPn, 41-43) including a last 
stage transistor circuit (AMPn, 43), said last 
stage transistor circuit including a transistor 
(Tr) having a base connected to said switching 
means (20), and said switching means is 
means (20) for selectively applying a bias volt- 
age to the base of said transistor in accor- 
dance with the operation modes. 

3. An amplifier according to claim 1, character- 
ized in that said amplifying circuit means in- 
cludes signal attenuating means (D1, D2) for 
attenuating the input signal and for changing a 
signal attenuation amount of said signal attenu- 
ating means in accordance with the operation 
modes. 

4. A power amplifier used in a mobile radio ap- 
paratus operated selectively in an analog mode 
and a digital mode, comprising: 

amplifying circuit means (33) for 
saturation-amplifying and linear-amplifying an 
input signal; and 

means (20) for switching said amplifying 
circuit means to selectively perform a satura- 
tion amplification and a linear amplification in 
accordance with the analog mode and the digi- 
tal mode. 

5. An amplifier according to claim 4, character- 
ized in that said amplifying circuit means in- 
cludes signal attenuating means (D1, D2) for 
attenuating the input signal and for setting sig- 
nal attenuation amounts such that a signal at- 
tenuation amount of the saturation amplification 
is smaller than that of the linear amplification. 

6. An amplifier according to claim 4, character- 
ized in that said amplifying circuit means is 
constituted by a plurality of transistor circuits 
(AMP1, AMP2 ... AMPn, 41-43) for amplifying 
the input signal, and said switching means is 
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constituted by means (20) for applying a base 
bias voltage (VB) to at least one of said tran- 
sistor circuits. 

7. An amplifier according to claim 6, character- 5 
ized in that said switching means includes 
means (20) for applying the base bias voltage 

to a last one of said transistor circuits. 

8. An amplifier according to claim 4, character- io 
ized in that said amplifying circuit means in- 
cludes attenuating means (D1 , D2) for attenuat- 
ing the input signal and a transistor (Tr), having 

• a base connected to said switching means 
(20), for receiving the input signal input 15 
through said attenuating means, and said 
switching means includes switching means 
(20), connected to a bias power source and 
closed in a digital mode, for applying a bias 
voltage to the base of said transistor (Tr). 20 

9. A mobile radio apparatus comprising: 

a transmitter for transmitting a modulated 
signal to a base station; 

said transmitter including an analog 25 
modulator (31) for modulating an analog input 
signal, a digital modulator (32) for modulating a 
digital input signal, a power amplifier (33) for 
saturation-amplifying an analog-modulated car- 
rier and lenear-amplifying a digital-modulated 30 
carrier, and means (20) for selecting a satura- 
tion amplification and a linear amplification in 
accordance with an analog mode and a digital 
mode; and 

a receiver (6, 7) for receiving a transmis- 35 
sion signal from said base station. 

10. An apparatus according to claim 9, character- 
ized in that said power amplifier is constituted 

by amplifying circuit means (33) for saturation- 40 
amplifying and linear-amplifying the analog- 
modulated carrier and the digital-modulated 
carrier and means (20) for switching said am- 
plifying circuit means to perform the saturation 
amplification and the linear amplification in ac- 45 
cordance with the analog mode and the digital 
mode. 

11. An apparatus according to claim 9, character- 
ized in that said amplifying circuit means in- 50 
eludes signal attenuating means (D1, D2) for 
attenuating the input signal and for setting sig- 
nal attenuation amounts such that a signal at- 
tenuation amount of the saturation amplification 

is smaller than that of the linear amplification. 55 



502 A2 




12. An apparatus according to claim 9, character- 
ized in that said amplifying circuit means is 
constituted by a multistage amplifier having a 
plurality of transistor circuits (AMP1, AMP2 ... 
AMPn, 41-43) including a last stage transistor 
circuit, for amplifying the input signal, and said 
switching means is constituted by means (20) 
for applying a base bias voltage to at least one 
of said transistor circuits in the digital mode. 

13. An apparatus according to claim 12, character- 
ized in that said switching means includes 
means (20) for applying the base bias voltage 
to said last stage transistor circuit (AMPn, 43). 

14. An amplifier according to claim 9, character- 
ized in that said amplifying circuit means in- 
cludes attenuating means (D1 , D2) for attenuat- 
ing the input signal and a transistor (Tr), having 
a base connected to said switching means 
(20), for receiving the input signal input 
through said attenuating means, and said 
switching means includes switching means 
(20), connected to a bias power source and 
closed in the digital mode, for applying the 
bias voltage to the base of said transistor. 
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© A power amplifier used in a mobile radio appara- 
tus operated selectively in an analog mode and a 
digital mode comprises an amplifying circuit (33) for 
saturation-amplifying and linear-amplifying a speech 



signal and a switch (20) for selectively switching the 
amplifying circuit to a saturation amplification and a 
linear amplification in accordance with the analog 
mode and the digital mode. 
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